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In a memoir l read to the Royal Society in 1811, Davy described, in detail, experiments designed to establish the relations between the quantities which react of oxymuriatic acid and potassium, sodium, potash, and soda respectively, and the reacting quantities of muriatic acid and potash, and muriatic acid and soda. He also described similar experiments on the reaction of oxymuriatic acid with baryta, strontia, and lime. The results of these quantitative experiments convinced Davy that the products of the combination of oxymuriatic acid with the. metals which he examined were identical with the products of the neutralization of the oxides of these metals by muriatic acid, and with the salts produced by heating these oxides in oxymuriatic acid gas.
He extended the inquiry to the determination of the quantities of oxymuriatic acid gas which combined with determinate weights of the following metals; antimony, arsenic, bismuth. copper, iron, lead, mercury, silver, tellurium, tin, and zinc; he examined the products of these combinations, and he compared his results with those which he obtained by heating the oxides of the same metals in oxymuriatic acid gas. Of the reactions between oxymuriatic acid and metallic oxides, Davy said: "In cases where oxygene was given off, it was found exactly the same in quantity as that which had been absorbed by the metal.7'
Davy summarized his results thus :
"Oxymuriatic acid combines with inflammable bodies, to form simple binary compounds; and in these cases, when it acts upon oxides, it either produces the expulsion of their oxygene, or causes it to enter into new combinations. If it be said that oxygene arises from the decomposition of the oxymuriatic gas, and not from the oxides, it may be asked, why it is always the quantity contained in the oxide; and why in some cases, as those of the peroxides of potassium and sodium, it bears no relation to the quantity of gas." "When potassium is burnt in oxymuriatic gas, a dry compound is obtained. If potassium combined with oxygene is employed, the whole of the oxygene is expelled, and the same compound formed. It is contrary to sound logic to say, that this exact quantity of oxygene is given off from a body not known to be compound, when we are certain of its existence in another; and all the cases are parallel." 2
Davy proved, in this memoir, that dry oxymuriatic gas does not bleach dry blue litmus-paper, whereas the moist gas at once removes
Trans, for 1811, 1. 2 For the criticism of this argument made by Berzelius, see p. 222.